(c 


1/4/1 

IALOG(R!File 351:DERWENT WPI 

2000 Derwent Info Ltd. All rts- reserv 


IM- *Inage available* 
AA- 99-576963/199949 ! 
XP- <XRA-M> C99-168136I 

^I- s^bsJ^atf^JcSlng^ process for .anuf acturxng semiconductor -tegrated 
^i^cuit device - involves dry etching carbon tetraf luoride based 
substrate followed by chemical etching process! 

PA- HITACHI LTD (HITA ); NIPPON TEXAS INSTR KK {TEXI )l 

NC- 0011 

Z: g £!l251293 A 19990917 JP 9850881 A 19980303 HOlL-021 /3065 199949 B 

AN- <LOCAL> JP 9850881 A 19980303 1 
AN- <PR> JP 9850881 A 199803031 
LA- JP 11251293 (29) I 

''"'SoVEi^v'-'rconnection hole (Ua, is formed on an i-ulating film 
8) of semiconductor substrate (1) .^^^^ ^^li^n^contact^hole 


(8) or semiconaucLOJ. sui^o^i-au^ " . „ 4-^^- i .lor i H*» 

technique- The substrate is dry etched using carbon tetraf luoride, 

followed by chemical dry etching process 

semiconductor IC device ma: . ■ i ^ 

! Raises removal velocity of SiC layer. Of fers ^ similar 


USE - For semiconductor IC device manufacture. 

ADVANTAGE - Raises removal velocity of SiC la> dry 
selection ratio at time of Port processing like CDE by appying dry 


dSw"ig;-) - The figure shows principal part 
sectional view of manufacturing process °f s^"";""^"^'"^/"^!^^ 
'I^cuit. (1) Semiconductor substrate; (8) Insulated film, (Ua) 


Connection hole. 
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(54) mm<Dm: >m»m*mitm<r>nMX^ 

(57) [5*^3 

«H 9 a (C««lfL 1 1 a ?:S;a«?x y ^ > /«!yi(; J: 0 
gefi^WCSPTLl^ct*. CF4 /Ar, CF4/O: 


@2 


3 ;Wl^ ' . 7 7 • 7 7 . ;7 \ 3 



5(WL) 5(WL) 


(2) 

1 

iSiSirST-isor , Bnid««fL^fMf*i;07 ■/ ftps* 

/till $• tt1^>59Xg J: W 1 4 w t J: > 1 6 ^Ni 
t h t ?l ^ * 2 <7)ttl*« i; <7)x •/ -f- > /am $: J 

J If tf x / ^ y / A J: ffl I- »rc R^rtt<^ H 5 X y ^ y 

H 7 -f X ■/ -f- y r <!UI S: «r IB «: «r * 1 4 - 1 5r t#a 

> -enSrS 9 *2«lft«:Ki: fJX v f-y /aSUtSr;*;^ 

< L/L-ifcust-f^xyf-y/saaiiirtwitciOT*^ 

77^ y3y:?7 MfiSrt-f4^**«ts]l8«««^ 

J; r /I y ^ t-ox ••/ ^ y ;^ i ^'^-i S^rtti^ 

H 7 ^ X ■/ + y /SJH^tt-f f*»fltLS5:«ti > S: 

> V K «r S T * 2 colftftli >: <^x ••/ 1 y /iBtfUt 5r ^ 

< L/-j*tls-:''^xyf-y/5a«$-irtw>:tci')T««^ 
r 7 -( y3 y ^' 7 ^xfi«-ff-f J-NK+tmsaftS*^ 
Sr^f X / -f- y ^n:»:^tt<^ H 7 ^ x ••/ ^ y 
H 7 X y ^ y / «U1 * » t IS i: «r * 6 w t Jr t*a 

t * *i 5: 31 ^ » 2 iOlMJ« iOX ■/ f- y /StIUt S: * 

< L />^IUB-Ccnx y ^y /WSSritt; t izi OTl*^ 

A<«ai-*- 4 ftMRL «r a eB^W<: ^fit «. -fe 7 
r 7 >f y 3 y 7 =WI»IHIS»«1'^ 

iius:^i£t-i)ot. fr3e»«n.«^ttf*'-ra7 y<t«« 

J:f»*$;*tiXy^y/;y;^{:ffl''^'">:**tt^ ^ 
^ X y -f- y /)*« * tttt«5«ie «: * 1 4 ; t S »« 

J:'?-^l$r?Io»2col«i)i><7)Xy-f-y/aHRitS:>cS ? 


nmW-\ 1 2 5 1 29 3 

2 

r 7 >( y 3 y f 7 MS$: W 1 4 +i»<*m«0KSil^ 
nmrnx-h-yX . Biiid««?L^ieaf*CE7 V 
fcJ:[fSf«$r*OX /^yZ/yxJ-ffli^r^R^jft^h^ 
-fX y^y/SSHSrtt-tflrt&aiBJ:. lBJef*»!UlI« 
f*i: fl:^ H 7 -< X •/ + y * iSt'^'lB 5r * 1 4 

tffi.5r?l9»2«0tt««|i:c^x yf-y 

< LA;^jt'B-C-<^x y -f-y /JftflSrJt-f I etc J: 0 M^O 

Jg»ftSA<Rai-*-4««n.J:@eE^Mt:fMi-4-t;l7 

r7'f y 3 y ^' ^' MBSrW-r4 ^***«iH]Hil»'^ 

K*liiJ:y^T/U:/:/5rlftfX y^y/?yxjrfflv>/-- 

H 7 -f X y -f- y rim «• »t1*«PllB 5r #T 
4 w i: J 4if ***lt® KSl«^KiS:61£. 

i: -tfi-ifl 0 » 2 co««)llt «0x y ^ y r^m.^Xh 

«tt3?*<sai-f 4««fl-Sr ees^wcm-r4 ^i;!' 7 

Ty^ yny:?^' Mfi**-f 4^*i«**f|[Hl»ifeiW 

*. SHRJiJit/fr/Wr/yS-^tfX y^yZ/rxSrW^*/--: 
»:^11^^H7^X yf-y/«V9«-lt-rt*S!UIIfiii:. *i 
Jef»J!ffliettlc<t^M H 7 'f X y ^y /«!ig?:it^I 
Si: S-r*- 4 C i: «:*?tti; t4*»{«fe«®HSl'^» 

t5|*ja93 rt*jai , 2. 3. 4, s. 6. 

id-fe/w 7 r 7 -f y 3 y 7 h t f*i«i*is 1 5- isi— f- r 

[ft^lO] H^iSl. 2. 3. 4. 5, 6, 7, 

•C. |iiJea«iJlietc*i(t4X y^y/«!ul**{:ii''' 
T. gijie^^W(«HS«:fSttt4T««St-W*rr4l.-- 

7 h -7 1- 6 0 0 ViaTt t/,::: i: Sr^MSct 

[000 1 3 

fft*i)i(C^3l«*R«0-«*«lfcT4 i 

ai»{x yf-y/*Wt:J:0aES^i:»*-^4. 

ia>4-t/U7T7'f y3y^7 (Self-Aligned contact h 

tC|»t4tC0T-*)4. 
(0002] 

0 [a*c^fli3 Wili5v^i:«ffi1-4y- 


(3) 

3 

100 0 3] if. £v^c««-r^>y-^«*^-t*^^ 

J: t-fUffii; . -r i^ m 'J 3 > S{kJ!#*"=> ^. * a- / 

( 0 0 0 4 ] ttv >t . f <7)liaiftM:»l8-h(:««7L)Bfi 

T, IRE-tt^'l"^^ /"^^^ (Reactive ion Etching: 
R 1 E ) IfcOio^cH^^X •■/■f:^?'«[ia$:flft. 
[00 05J Knm. i^'J^yRfUJcox/f-y/X* 

[00 061 -ficio. -et^iiaifeiiRt:. a'-'t^w 20 

^tt tSWI. 1 9971f6fll0BI6^f. rrH'N> 

(fij P4 5~P4 9(C|£llA<ft*>. 

[00 08] 

(00 09] s\cmx'\i. x-/f-y/t!i9t:«tT 

x-/^x/;»y;^i:Lt:«« (C) /7 / 
* (F ) it*^o«v^C« F9 ifitOX /^>^^>y;^5:^ffl 
tl.lii«nt::l>l>. 

[00 10] z<r)tz*>. Sf«?W>^>«ai-*-«'*^**« 
c^l^ffics iCi|tA»*>^:4S«l*<^^*?'i-^' i''-- 

[00 111 L*'L, C^^Il. eAii«*ii:t^<^'>' 
r) tft: jam. <**<^>'^'^^"''^^^'^''^*^ 

{0 0\2\ KTilo^JiV^^^^^^M'*^ ■ 


1 1-25 1 29 3 

4 

*iyS(:ttLt^^''irH7>fx y-f->7 (Ch^ical 0 
n Etching :UT. CDEi:«T) «yi5rlt-t J: ') 1-L 

[00 131 LA'L. CDETli. x-/^> /iSiRit 
(SrHl (SiC) col*£U-»-t:>'-':i>?ftJR^K; 

'J 3 > 2fb»**>o^r 4 -t -f O -4 J 

|g-7--/>?5««LJ''UtLioJ(a*<^>€.. CDE 
(il!t:^ttx-/-f->rt'^)«>n:y), f$>iSTL<7)iifi**''«f2 

m^hh. J-^tC- CD 

(00 1 4 ] i/c. ^i«$««co«i*W':: 

iOSHl<7)l*i«>**'^^tt;c^:».>. -tit-, 
[00 I 51 SACt4lfit-i^l***7L 

(00 161 ±/i, *JEB«£0fl!!OB«Jl, SACttiftC 

tilt Mltft^til k^Of 5: 
(00 1 7] i^C. *IWHOfl!!£7)aM{i, SACt$i«{C 

(0 0 1 8] i/;;. **^^ffi«^SW»i, SAC}ii*(tc 
hi. 

(00201 

[0021 1 *^co#«*!MllHl»««<^»jS^i£ 

•j * 2 (Ditmi t <^x y-f- > T'am 5r 

0 t-cox"/-f-y/»Sil$-ittit(wiOT«i^f$ttSA>» 


(4) 

5 

100221 i^^, *ftB;3cr)4ii»(*4l«[s]KSI^»ji 
<ra '3 5B 2 /)*£«:)R> ^x ■/ ^ > 7SlRit*r < L 

> 3 > ^ ? HfiS-W-f* ¥#<*»«lsl»4^I^^«jt^ 
1 7 f- y «r ^/;S:firft?) K 7 ■< X y + > /!!!U1 

X 7 ^ > /JPI J Mrt IS > $: tt 1. 1 f>) I. . 
[ 0 0 2 3 ] J . *lfeBBc7)i»Mi(«l«[s]K5El^«jS 

5'fl^S2iOjftl*»>;i?)x 7^>/ajRit$r:^J < '-^w 
^fc<STcnx 7^> 1 OTliOfif^S 

i£t-|>ot. filS}S«7LiO^Bfi)c»(:E7-7ft«ft*f3iI/ 
r /I' :/ > $• *0x "/ f- > X 5r ffl I ^/^^ »:^tt;^ K 7 ^ 
X 7 -f- > /?iUISr «rff*«iiire5r* 1 4 ti^t'J) I. . 
[00 241 i^, *l6B3^04^*»«[s]»SSiIi^«a5 
:ri£<i, it^*36«±C««?ix^-;SB 1 ^o«»*»c -fix 
$-?l95B2i^>6l*»>:i^x-7^v/3!}Rh:$-:*:^ < t''-: 
;t)yBTirix 7 f-y /«!!il*rJtt-I c J: 0 Tl^Off 
1- 1) «>Sn. 5 g 4 1 7 r 7 ^ 

i£t- J) ot . fiJe««7l^JBslc«i:07 -7 *f 
X 7-f-> /;)-x<:ffiv^^S:^ft«0h-7'fX 7f->/«!yi 

X -7 ^ > y *: Srt XS !: i ^ t t- ?) 1) . 
[ 0 0 2 5 1 i?:: . *ftB^*j»Hs«ft[sI»Kl^»it 

A'SitJ -f ««fL5- S efi^&*l*-'eS-*" 4 -fe '1- 7 T 7 ^ 

^ t . jFijd««?ii^)Bfi£aic0 7 -7 m^^ii <t t.* 

KI5t *L'X 7 -f- y //fx 5r fflt '/■^S:^tt^ K 7 ^ x 7 
[ 0 0 2 6 1 i r; . *ftBflir)iNI«tmflllll9«lcDl!ijft 

$: « 9 S 2 iOlftl*« t cox -v ^ y /aiRit Sr » < I 
4fciBriOx 7 -f- tt-ri bt- i 0 T1«0««» 

A<mt5-*- 4 fif«?LS i es^e«)t->Bi«i- 4 -t/i^ 7 r 7 >f 


fiBBT 1 1 - 2 5 1 2 9 3 

6 

KS5 «: t'X 7 -f- > / X «r W I 'J':S:'3-ft:n K 7 ^ x 

•?S^K7^x-7^> /?55*:lSttia!:5:W-J-4t<^-:- 
^)4. 

[00 27 1 i/:. *ftafi^7)4^^»*««Ifi]»8«^*jft 
<•« 0 « 2 7 /SfRJt* A* < L ti 

i^liit-t 4 tS>jE?l$: S EB^Wt: i, -t 7 r 7 

> 3> NXfi**-tl>^«**«0»'^*^*«^ 

K 7 >f X -7 ^ y /liyi * tt-t f*<!l«Xg «r * 1 4 L COT- 
AS. 

[00 28] iJ'w. *l6Bfl£r)*i»**»0HSa^*iiS 

5r « 0 » 2 i: !0X 7 -f- y /aiRit «:;*;*<'- ^- 

^fJBT-i^x 7^>/«5a?rJt1-I >:i:i ')Tlcot«*fS 

> 3 > ^' 7 h Xg * 4 *«**fl[!H]K«»^^tij^^ 

st-iiot. i!rie«»itTL^m«i:i!a7 7ft**. is* 

K5-fX 7-f->/!aJ15:lti-f*«5lIXS>. ffiJSft'iyi 
XB»t: fkl^ K 7 ^ X 7 > 5: It-^" IS !: ?• 

( 0 0 2 9 J i^c, *ftBBi04Mf«;m«[2]i8SIi^)»ji 
^tai. iBie-fe/t7r7>f y3V:?7^XShf*^!lIlX 

[0 0 3 03 J-^C. ♦ftBB<7)*W<«fe«0K^^*^« 

it;riai. sijie»53uixsicj3(t4x-7^>/wii^u 

t- ? h t- J- «JE «r 6 0 0 V h I ^- i -0'''^> 
4. 

[00 3 1 1 i/-.:. Ifico+Sti. *j»(*SR±i:?'t^^ 

St , ( b ) WieidHi^J^Bt-S^ 1 ;^»>*«5'W[1'< '5> 
XSJ: .(c) iRid'*'3l*««±Cii!nd» 1 -'''i&Hl^i 
J: L-ffFldfiHiOWfifBlX^**** «S-li5: « ' ^ 
»2cOI«t«?:»B«-r-4Xai;. ( d ) fflid 
(litLT. ffIld»2i0<Wi*<0X 7-f->7jI)t/)^//Hn 

ld» 1 <^»ft«li<OX y -f- > i 9 1 iS< 4 i ^ 
lRJe3llJOlMH»>:5S2iOlMHRi:£Ox 7->-> /iHtKit 

$r X L /"c <fc<BT:o x y ^ y / 1511 *■ Hi- 1 i C -t 

0, Mjs»2<o>fti*«ciKaai^iw^^****« 

•t;l.7r7-f y3>^^MSi:- ( e ) fi^««7l:0 
}B«»<0#»*««l::«ttEg7 7ft**«r *L'X 7 + 
50 > *• fflv ^f:!*:^, ttio K 7 -< x 7 -f- > r 'jff <■ tt-J" 


(5) 


fiBBT 1 1 - 2 5 1 2 <J 3 


7 


8 


(00 3 21 i^^. «Lcr)^mi. iNH**«±'-^^^ 
( b ) mldidit'O^ani:* l ^lfel*»5r»>lt?, 

b . ( c ) ii!je*«*««±':*ija5s i 
«-iti-f*Jiuiisfc .(f) m\*m:Lnmt^-^ 

C00331 

[00 341 (?lit^^JBBl)ai^l21 2U*ftBa^ 


[0 0 3 5l*5ltti^jeBl'-^''*'^'i- 5''^*''^^^'^ 
M (Dynaiic Randoi Access Me»ry) i^flitl^t^^^* 

I 0 0 3 6 1 0 1 \i:^min-%ttmm'hll) R A 

[00 3 71 i/:- ^»<«ISl«^±«-t*-*i- mx-ii 
4 0 0 0 AS«i^^ 'J 3 > it^t»»*"^'i; 4 ^ " 

[00381 y-MMi«4(i, Wilf^'>l3>Bit« 
N) TiBaKLttftv.. iwrio. ^-^»«*»*^ 

y-hiM»«4CJi*t6t.'/h#r'jr«tt 

- He««4 ^f3«tt?r l*l± - 5: * • 

[00 391 y-h«l5a- DRAM^7-K«WL 


>^fe&t5i--K'J X 'J a> «5 a±i:U$ 1 5 0 0 aS« 
$r«AtfaTt'l>. O^tQJi.-rU-t^ f-fllil'C'fllSK?^ 
To 0 *4 0 1 tzfcl . f- b«S '5 «: . M-tliifcfitt-t^ 

10 4. 

[004 1]'*^*^- liOS^k^^'vWi- (Sfttiit^'J^ 

[0 04 21 *wiOy-h«S5 (7-K«WL)±i:(i 

7A'/g)&5ilTV^4. ^^^^ H7f 
[00431 liOio^^Nlrtt^Rl-h'^ti- 

Lq««s»ia (»»y-^«*5BfcJ:i^y-^«*5 

(»2iO«»l|!) 8A>)eaSn-Ci^4. 

«R8B:li. «ra«»IR (»2;nifellR) 9 a/)')Bifi 
SfiTv^i. ::i?5liaiWiSI9ali. Witi;^'J3>R 

[0 04 4 1 i-f. ;iOJ:^t'«BM«*»9aJii:. M 
;e.lf ij y *■ *Wi-«>ftfi«:^ >Ji^iJ3vR«rCVDjfe* 
C J: o T tt« I nit*, -t it* 7 >r h 'J V r 7 7 . 

i t; K 5 ^ X ■ / ^ v / ttJfi <t ^ ^ - - ^ ^ * - 
7_H»WH:y-h«S5J:Jorai0iNI<* 

(004 51 C^B. ■T'X^'Rl OaiOTIft^^llSlifet* 
|l9aiOJiaiA«^ti=t'^"^. £*r^r7*h'r//7 7^ 

[00461 wwT. -7;t.7«l OakLtftKfii.r'J 

50 i''J3>aftiiiJi'^xy>-> /aKittiai<T5 4 


( 6 ) 


[004 7]^^^-''-- -7X7)111 Oa«r)fi«ttW<l. '"t^ 
'J 'J 3 xm*: ? ^.I> i ^ t'li'i: < * ' 

[004 8] ii^i'^T'. ■eiOVXi'ltlOalrX vf 

h i 1 'I'SaiTL 1 1 a SrJglfit?. . SttTL 1 1 a^fig 
[004 9] I^^ie. ^^iti^J^SUCfi^^tJi. i/'J 

3 > SfUl^ox ■■/ > /il«^^^r*«^ 'J 3 > aftJRi^ 

[00 50] -cT^eiOK^^X /^y/SSti, Mill 

'j3>»ftJl/i''-'3>S{tll) Jl- 10-1 5 
t-l)^. X.y^>//f;f.ll. W>tJfC4 Fs /Ar/0 
2^/fX*<ffl>.^^.n. 2/4 0 0/5 m 

1 /m i n^Tfti. WNrtiOOIi. W^»f4 
Pae«t-*)i. JiSS«ff«^«ffl««:'J (RFPowe 

r)ti (9(i«2 0 0 0W, TS^S^^Sfflff^'i- 
M;Hfl400WBJfr:'#)4. ^f«- vinti. Wi^'^H 

[005 1 ] HV^T. *WtcO)g»H;*i^^'^'i- 
1 a «:»?Li-«>^ci^ 

lysE ? afc^fft* ft« 5r Ms £ 1 6 ^*x^f*«yi «r ItT . 

[00 52] -co^m^ftUl- 1^<i»Ri«^«a» 

Syt^«Bl til. ttMEJll 1 air)«ltt:iStT(tftfii 

j -> 1 J 3 > /) > ^> i ^ ^ ^ « 1 0 ^ * ^ ^ ^ ^ 


|#Plf 1 1 - 25 1 29 3 
1 0 

[005 3] *l?»t^){5Bn:.fi^''«i- 

iiuT X / + > r i: 1 C F 4 <r * t'/;' ^ t «v .5 

[00 54 ] -t^ih^y. X /-f->/>>'^!:LfU, Mi 
(fCF. Ar*rfflv^«,. CF4 tAr h^AMlJ. 
/l.-ffL(«!ili5 0/4 0 0m 1 min&«t-f)4.^ 

10 ttiOiSiisi«iiWi. Wi«f5oo\v. 

[00551 l^i. 0 ir^^H^JB© 1 1: i^-if. f*<!^ 
fl|8!H:fc(ti,aflllt(SiCl/-.'J3>'a<m) 

X A ■/ U y r f^fflt: i 0 S i C «iO»^*j« « J: C D E 

[0056] l2d3CJntJ:otc. 
«$• K 7 >f X •■/ f- > ^'itHfiC J: -> T X ■■/ ^/ < y 7 -r 4 1 

ttcio. 1$tt?Li 1 articr^/i lim^-ti,. z 

[00 57] -J-i^f*. i»i«<**« 1 - Wi<f»$5 
0 0- 1 0 0 0 AeJl«^i' 'J 3 =^'^"'5 
>W4B9b$-CVDi£3|i:i-'tttflL. -fi^B-- 
itfS? 3 0 0 0-6 0 0 0 ASScOftftK'-t^ '>! > 'J ^ 
>l$:CVDj£*CioTJt«L/l:f*. -f-iOfcfeJJi.r U 

•tl,y-f-«tt5. 5ra<VNI**«l'0±^'i'B''D^ 
4i9t'-7^7»l ObJr^^^'-^^fiti. 
[0 0 581 »:>.^T. -7X7111 Obi^il 
-r4a«?)liai«t»9a, 9bfciL<lfel*M8«rK5 
i •/ -f- > /iKUlc i o -r X y -J- > 71^^ £ 1 1 C i 
0. 04C.f.-fJ:5(I. llSII«*l«9a. 9b*iiC«^lft 

llbSJBtt-r*. ««?L1 IbOBfSa. 
40 Wi(i0.3 6;imB«tl>4. 

[0059] JliOie. *5?ttcoS»ll^*iv>tH. >'J 

■,-f>7'il«J:0ia<'5r4-k^l-- ^'J3>«fWJ: 

■CX y-f-V7'«!Ul*>l-*"-t«cJ:'). #T /nftttH6 
fci:t;-^^ K'^*-/l'7S:Xy-f>^<XF ■•/'■!!: L-:« 

50 Ifc*5-r*4^o-r. 


(7) 


fiBB¥ 1 1 - 25 1 293 


1 1 


1 2 


[00 60] i^PgiOK^^x /^y/«»(4. M-tli 

X /-f->//^^l4. «i*fC» Fa / Ar/0 
^^;y;^*>fflV"^n. -en^nMitfl 2/4 0 0/ 5 m 

r)U. ^i(f2000W, TS«S'0iS3«fe'5^*i- 

m Tasftufci^-r-t^f-n. wi(f2o/6o/ 
[00 6 uav^-c. ^^it^^JBwn^ti^^'^ii- 

(00621 ^/fc. ^«*Sfiit;fcv^tr7/i 2*» 

[0063 J I15tC*-rJ:^'-- 

4a^3j:C^:?> /^ty;''^-^'f f-'**^"^ 
f 4 1 4 b t C V D Sif U J: o t 4 . 

loo 64] a^V^T. fCO»*ail 4 b BC. t' v h« 

l.g|*IH14a. 1 4bfcil^-7^7ll ObSrltiXX 
y-f-//ft^*-ri.wi:(:i'3. »»«l4a. 14b. 

(00 6 51 ;c7)t-yh»Bm, flfttfLl 1 biat 
[ 0 0 6 6 1 tfc . 1 t:»«$iT-''-:*«*« 

MOS FETQ*«J^«$M-tv^6. 
[00 67] «V^T. 7t hUxXhSrS^L/'.:*. 0 
6iOT-<-J:o(C. 1i»t«a«Sli:C. «itfi-'^3>IS 
(t»3| ^> 4 HffllW** 9 c J: C V D ifeT)Bf£ I 

[0 0 681 iNI*»«l-tt:- M-tlfi-'J^ 

> «{t)R1f *^'>'i: 4 9 d ?: C V D i£t-«H» 

[006 9] y:t>-r. i«iW'J> 


ctcvDi-rttfTti.. :coi*^i7)vx?«i oc^o 
witf5oo-2ooo Ae«-:.f)^>. 

[0070]«^'-:. liOVX7Hl OcCJiV^T^r 

«1 0c^^l!BDIBail-VX7Wi^;t^ Od 
10 inU. 7X7111 0ci0/<^-->7co 

[007 1] fiOtt. -tc^vX^lilOcfcit^-t^ K 
•^*-/H Odtx •/■f-V/^X^'iLr. -fwA'ojS 

tijt4a«i^i«»»i 6- wa«it)R9d. itm\ 5 

«-c-i>«.. i£7)iefioK7>fxy^>/iefcic'-5-'^» 

[007 2l«v^-e. 

3IA?^n:ft«tivr'-' i^'J 5 0 0-1 

00OAS«cO*(*«l 7«rltllL^cf*. i^lMi-. 
miiii^'} a>R^t«5*'A>'i4)f ? 3 0 0 0-6 0 0 
0 Afl«<?)«Wili 1 8 i-r^^^C V D^t: J: ot« 

[007 31 'tfc, i<nmmi7imm.i i c^t- 

30 t^ly>a.inTr^/l2S:a^:T;<^:'J■fe^^a{R«M 

O S • F E Tc^flfi:*:*^^**!* ^ 3 a >-3i%ffJlZtiH 
StlX^^l. if^^ Ic03K*)R17i:Wie«:IR18fi. 
TlC^i^'J 3>Kfkili t">X y hX y-^>/«&at; 
fcttSXy+U-b«OSv>IW»«t-m?nTi>l.. I 

-<0l6l*lil8c0Xyt>/W-H**->'>'3>K 
flJIJ: •) t . a«OlSt-*cOI6l*R 1 8 i: X 'J 3 

h ■t<0lftlt«18*'ft5^Mf*$*^'l'^^^^«-- ^'^^ 

[0074] «v»t. ^<nmimi8.*»»\ 7tit 

4 H 7 X y ^ y ^tt^t: i "C X y + :^ 
ftwfclcJ:'). a8CirTiot:. 

fc. 7X?»10c. 10dt»flW«i^K»l 9aC0 

[0075] -e-^t*. 1 W'^'ffttfefit 

50 ,-tfJi.'J3>A'^>'i-4»»«*CVD4TttHl. r?^ 


(8) 

1 3 

[00 76] ^Xv^t'. M^tf 7 <:ffi^>/::^X y 

hx./-f->/t:j:0, ifeSRl 8a. 20$rP^L,» 

( 19a. 19b) ^J^BKf^. w^S. IHttiSHQ 10 

[00771 «v^T. 4^*iaSl±tw>'j3>Sftai 
JCVDifctltfllt/'jf*. >fcOx';3>2fL«!(cWtt 

[0078] ^cotk. 1 . MjctiEKK 20 

»P^mf:7thU'Jxhf:'7X9i,zlXXyi-y^tl 
IfctCiO. :^Y>'N*i/5'i7)rU-h«*2 2$rf^*t. 

[00 7 9] a:*^^t\ mi^miBz. mi^ti^'J^^ 

> »itmf3-^KchmJSmi» 9 e $: C V Difc*(C J: oT 
[0080] IC7)|S lliUl 2 3 a(i. mUtl-fy, 

[oosnav^T. ***«Ri±tc. M>c(fv'j3 

t«l«ttgSllEJI2 3aS:««L;t:», fi7)lfB« 
»i89fC»«?L$rSmL, -eco«ffflftlt«9 

f ItZ, «2lE«l23b$r»«-fi. 

[0082] lc7)IB21EII23b«i. W>Ltf^>/;^ 40 

r y , r /I = - 't? is^ J: C^aft-f- > C» »*» 

$rC V DS, XM- y 5^ 'j > y »J > 

y / 7 7 >f }J« l> i H ^ ^ X y ^ y / t c i -5 1 < 

[0 0 83] ::c7)»2lE«i2 3b$:«t>IT6 

■faiftl*«$:CVDi£TmLn:a, -ti^±tc»31fi 

h ie« 2 • iSMi 2 3 a R l: T'* ^. . 
[0 0 84] ftfiC, 50 


nmW- 1 1 - 2 5 1 29 3 
1 4 

> KfUR/?* -5) IISfi^<r c V De£^U J; o T tt« 

y)DRAM:7)OXMrD'tX$:l»T1~^>. 
[0 08 5] wiOloti, 4£3eJt^O^BltiJ:^iii. W 

[0086] {\).SACra^Xtlk(ri^k^i,Zh^<x. 

H:{SiC«/x'jr?>2ftJR) 5:CDEiOAc7)i|^>: 
{itII3iS«tiL/::tt«T, S L Clco»tiS«<rCDE 

[0087] (2).i:ld(l) t^i 0 . ««fLl 1 a-1 1 
c iO^-^ X 7 h 1 $r C D E ^0 At' t«JfI 5: tf 0 *^Cit 

a-1 1 cm^^^-itWittW-LS^^-ii^^'t'^^ 

c^yc. ««IL 1 1 a- 1 1 c ©a(7)/::y>^)*»s^:/h^ < 

[0088] (3).±Jd(l) CiO, ^'J:3>SfLII 
r "/nt*tR6^^ K'>:r-/W7 ) i7)B(|ixJ|5rC DE 

Zcryfzih, ««IL1 la--l Ic^izBA^Hh 

t'*6cot\ DRAMiO*9iOioJ:t^fllBtt$:f^l±? 
^lZtff^9it^j:i. 

[00891 {4).SACro-tXhafc«lflh$'R-x y 

i::^i,zmn-tlZtifiX'^hcnX\ DRAMcr)|!Bft^ 
J: t/UiSi^ f}^t' l^Sii:i^i.z1&mthZii fj^'^^ > ^j: 
I. 

[9090] {5).SACrn-b;^tf*^9>:$*H-x / 

« 1 i7)«iSXS«tc*«i**« 1 i^zn^ 

1 a--l 1 crtt'iOtt 
tjrrft^fi«i-iwt;tr^'^Itti:'5:«>- ^c7)/'jy>. dra 

[009 1 ] {^(r)Bn2) *^mm2izio^^X 

<i, m^tt<nmn\xmifztt«fi\ i a-i i c 

[0 0 9 2] *^(^BV^2i,Zh\^Xi±. SACrn-t: 


(9) 


t5Bfi¥ 1 1 -25 1 29 3 


1 5 


1 6 


100 9 3] l^CF* Ar5:fflv>/'J-&TlAtt^K 

H7>f X /^>/?!Ulf*i^CDE?!Um. SACro-fc 
[00 9 5] IcoJ:^'t*IIJtiO)e»2t:i:iili. ii'lJS 

[00 96] (1).CF« , Ar«•ffll^/■cwTR:fir^t:0K 
7>^ X / -f-> /m(ki~C D E«!ia*rJti-I !: t^i 'J . 

■§imfirtiitM»^^^f-'^<^ H 7 X ^> 

0««6TL1 1 a-1 1 c7)lSS i^-liT" 
7/12) *>'«lt/';»«$-ft»t^-<:*''^^i^ ''*• 
[ 0 0 9 7 ] (2) . C F4 ' A r S-ffli. >/;^S:frtt^^ H 
7>f X ■/-?-> /»IiJim(CCDE?!ia5:Jt^I bCi 0 . 

mjii 1 a-i 1 c cr)&si<^-i%mfn y ^ y ^ ^ 

[00 98] (3).CF» /'Ar5rB^v^^5^»:'3ft«^f-' 

7 ^ X ■/ ^ > /JJiHt'ti - fljyiltiO)^® 1 I f^: 
J: 0 C S i ClWl*£a«5: («1±5^& C 4 

T. »VJUl«rCDE)l!lSWA-rffo**^Clt'<'C, CD 

[00 9 91 (3l)it<7)»BB3) *^^lf^«3Ufcv.t 
ti. (!5ld3l)!fiiO)f^Bl-:l5lB«l^>:««fLl 1 a^ll c 

[0 1 00] **itiO)BB3lciiv»-Ct, SACrn-e 
af*tOffti!5fl<rB?idieH[^0)BBl hRtH^SACrnt 

[01011 fzni. *3ltt^O)eB3i;Jiv^-Cli. 
Ji. WitfCF, /O2 $-Wv>'?.. CP, tO: >:^jfi 

tii, -en^nM^i^SO, 2 0m 1 mi nflKTA 

[0 10 2] icoj:o1'*5l»«ofl5B3t:iKl?. WJe 

[0 1 0 31 (l).f*«&«*^^x • 
O' > I MhlliO. CDE*rfli>/-:%^CF. / 


It ?r I«I± ? 6 1 h *: 1' ^> . 
[0 104] (2).JiJd(l) C<tO. f*?!ill^fa$-'5«? 

[0 1051 (3).f*«!iIIK5inxyf >/?!/x5:CF: 
O2 tL/jIitcJ:'). CDE*'ffl^>/':*&'^CF. 
A r>yx*ffl^>^:i%^(:it^'. »ft3*i"fbl. i 

}$tt?Ll 1 a-l 1 c|*i(:iitt«.»**i**(**^l 
10 iT^ilir?/! 2cJ0«tt»fii<rftWfi-^«'-J:*'°I«^t 

'Sri.. 

[0 106] (4).f*^5^iOX/-J->/;^;^*rCF. 
O: kLArlhCiO. CDES:fflv>^:*%^'?'CFt 

A r ffXim^^fzm^iZit^'^ . iStfUt ( S i C 1 > 

[0 107] (5).±Je(2) i/i(i(4) tCiO. CDES: 
Wv>A:*^^CF. /Ar^yxirfflv^/iit^l-it'^T. 
S«?L1 1 a-1 1 cJr)^1£>7MJiJ:t,f;-'J3>a 
fp^ (^r ■■/n«*«6^>f K'^t-/W7 ) ^fl'li-LM 

[0 1081 (6).±IS<5) ;:J:0. ttm.\ la-l 1 

a~ 11 c - t ^ 

JOT ttm.1 1 a-1 1 c««iO/J«^<7)*»5:'l-? < 

[0109] (7).±.ld(5) iziO. i^'}Oym\M 
30 r-/n6«l|{6^^ H'^=r-'^7) ;oBitfit*r(:i)K 

^i-i. Z(ritz*i. la-1 Icrtllpa?^!.^ 

X%h<r>t. DRAMJ7)t^iO*iJ:C't^«tt5:''''l-t? 

[ 6 11 0 3 (8) . fjtJ4*lWfor»«*^Si'Sl«^« " ^ 5 

owi:U/->;i!:tci'). ttb*,, TS^Sutii'ia^iT- 

^ t-7 h 7 6 0 0 VWT > L 1 1 1: J: 

0 am(SiCl/i.'J3>aftH) 
40 i. K«?L1 1 a-1 1 cJOaaS i^'-'i 
r9/l 2 ) A<»«!yiCi'):#;?'i:^^->5^*'-i- 

[01111 (iiitioi{JB4 ) ♦mit^oif)B4(:;5i.'-r 

oT. ♦:*ltiOJB«B4CO»BBtcJiV^TtffIld^tt'^>f5«B 
1 t'ffli. >/-^[il 1 -Ha 1 2Srfflv>4. 
[0 1 1 21 *5liti7))gB4t:Ji^>-:ii. SAC rat 

50 X(*<Of*«lJli:JiV^T. ff^itfCF* /O: <:ff|v.r.-S 


(10) 


I 7 


[0 1 131 li^CF* /02 Jr«t>/-^S:'ift'7)H 

"[0 1 141-:T. CF4 '02 $:Wir>;':ST'R:^ttiO 

[0 1 151 IiOJ:o'5:*^tt<^«^»4i;J:^i.tf- 

[0 1 1 61 <1).CF, . 02 $:W^»r^&TR*tt'^^ 
7 ^ X y -f- SJfltii: C D E ttH 5r tffl t- J; •) ■ 

^1 la-1 lc^(£S(^**«li^«i^^^ 

12) *<»mili:i')«w^«a5:ffi«^«'-^*''^* 

[0 1 171 (2).CF, ,'02 5rfflv^^^»:'?ft^^' 
9 -f X ■/ -f y /«5at*t::c D ESUlSrtt-r:: i: t^i: •) . 
i|irieilt6^0)BB3«7)l*^ (CF4 /02 Jfflv^J'J^^FS 
:^ftiOH7>fX y^y/«i9«^^'^*^) Ctf^t, ft 
«RL1 la-1 1 c £0lR»^7)«SW*1t (^'(7^'^/. 

[01 181(3). CF4 02 

^ >f X y ^ :/ /KillT-U . fflJeseit^'^B 3 tUlBfl 
i -D C S i C *4 - 1 *'-C't 6^0 

t-, fi>!i315:CDE?!i5i^At-tT-5*at:lt'<-t, CD 
(0 1191 (3?ltt^«B5) *^<^'B»5UJiV>X 

it:-Bi.>^^0i^ai 2 

[0 120l*5llt^^)B!B5t;fcv»Tt, SACra-t 
xfi^f*)««l5riRidlUt^0IBBl hHWCSACro^ 

[oi2iK:^t. ^wt^i^n^'-Ji^^"^'*- »*» 

H MilfCF, /02 /Ar$:«V'6. CF* /©« 
/Ar<r)«ll4. WnWxtf30/20/200m 


f#|S!Tl 1 -25 1 29 3 
1 8 

(01221 Ii7)J:T'i-*^)!t^^'^B5(:J:nif. slid 
3at^0)B®l':i*^^''-^*^*'-- WT^iSRiri^^ 

[0 1 ''31 (l).f4«l1Wf<7)x y-f->/>!r'^5:CF, 
02 . ArfcL^^^tl^iO. CDE«rWi^^-*^C 
F, / Ar^yxi^JiCF, /'02 ;yxJ:fflv>^.;*f-.-U 

10 "[0^241 (2).Jiia(l) Ui*). aWra5r)P.«5 

[01 -'51 (3).f**51^<^x 
02 /ArkU^liit:^*). CDE«:fflU^-*^'?>C 
F, /KrilXttzkiC?^ /02 /fX5rfflt>r:*^U 

t^«,;>*<t-J4. li^''-:*^- ««?L1 1 a^l 1 crt 

[0 1 2 6 1 (4).(JHSI1B^'^X //f^^SrC F, 
20 02 /ArtU^rtCiO. CDE«rWv.Ac*^C 

F, /Ar;y;^in:iiCF4 /02 nxm^^f~>*^'-- 

if^T i8{)Ut(SiCl/v'J3>2<t») 5::MaC 
HnJi5^i:il2:«''1«£J^''^*- M^«fifiiy5ttiO)BW3 
(CF4 /02 ijxm) c;)*^iO*<)1.6 5f3^SlRit 
(SiC«/>'J3>a(t») *:\%hltmi&^'-£ 

[0 1271 (5).iid(2) i/=lil4) UJ:'). CDES: 
fflv»/-*&^CF4 /Ar^X^CF, /O. ^X$rffl 
t^r^H^tCtf^-C. ftHiTLl la^l 1 c^i-ifei-7h 

t -/1. 7 ) Offttl 1 5: <S«t I) t ^- i . 

(0 1281 (6).JiJa(5) ICiO. ftOTll la^l 1 
c 7 HSr C D E JOAff»«|UI«r ft ^ 

F, /Ar>yx*/;UCF4 /02 fj Xt^V^tz^''- 

I i^l 1 c - -^""^'^ 

ft«n.l 1 a^l 1 c)^l£^^-:J^'^^!?»«r'I^J 

40 IkA^'^llE}:''^*- „«,^ 
(0 129 1 (7).hld(5) tCiO. ^'J3>«{t)R(* 
Y-/n«*»6^-( H-V^r-zW?) soSmiSrCDE 
£0At-t*«l9^ff^*^CF4 /ArZ/^^i/'JtiCF 

A^rSi'^t'. DRAMiO#Si'}*i±L'^fiflft«:l*l-t 

[0 1301 (5?lt'^«»6) *3?tt^^^«6t:*i^>t 
50 II. 9aM<r)m 1 T-KBflL^-»«fl. 1 1 a - 1 1 c 


(in 


m^l 1 -25 1 29 3 


1 9 


10 


20 


4 ^wWi^ii<yot^o)B'Bi>lsi':-:-*.4. 

[0 1 3 11 SACrn-t 
, F 7 ^ X . ^> /»!iilf*i:c D E 

f 0 1 3 o ] i^C F» - O: /A r *rfflV^^S+»75 
i 1 S A C rn-t XffliOX y + y A- > V <rt f 

■fio. 'iriJ. SiliDX y^y/^-v^^^rtTR-^ttR 

Vol 3 31-:^- CFi /Ar^rfflt^Z-^^^S 
^^4iOH7^Xy-f-y/«lflf*i^CDE5!Ul(l, SAC 
-r D ^: ffl^7)X • / ^ > ir -^rt-C-tT -> -C t m > t , 

[0 1 34 3 icnio'i:*^lti^«»6'='*^^''- ^'^ 

CO 1 353 U). CP. / 02 /ArtfflV^/'^^TR:^ 

J: 0 flliyat^fBIB 5 CO*^ ( C F. /Oj / A r Sr 
^ ^ ,^^^R;^tt<7) K 5 ^ X -y ^ > ^Hia^nAiT)*^ ) 
l-tk'^T ««{7L 1 1 1 1 c £r)iK» ( J»i»<«IS 1 

[0 1 3 63 (2). CF, /02 /ArSrfflV^/il^a:^ » 
ttcT) 7 ^ X ■/ ^ > /»yi»'=C D E ffiHSritt I !: C 

iO Mie3lit^O»e«B5^*ft^(CF, /02 /Ar5r 
,^,:g^S:^ftiO F 7 >f X ;^y^m<ri^<^^^ ) 

rtt'^t t8«TLi 1 a-i 1 ctnmtn^Sfm^ 

loi 3 71 (3).CF. ./02 /ArlrW^>^c€TS:^ 

Qfl L i •) s i cliOMsiiUKS: 1*1 -t ? ^ * - ^ 
^Z^-Z-. J*4t!Vf!$:CDE«!lS«^At-TT^4aUit'^ 

Sii^3U.*ii«i'^---;«2a!;;.xw7f 

a>tt«^2)ii«K«*R>E«llMn-ll-8oDl 
(Dual lE^ : Ion EnergY Modulation ) Thh. tt««n 
/'«««R I E !: 2ii««««R I E<nr5X■?^^•7^ 

r n 1 3 9 1 T A-f XiOilMHtCfft^1l0l»«l*l-t^'- 


20 

^[0 1401 *B«»|t-Ww/'^2lili*i^«6RIE 

ilI-:-al:»«1f-27. 1 2V1h z. T»«W-'i8 0 

0 k H z 7) R F «r EnUn L r 7 > t > X f '1. 

P a t- 1 0 ■ ) * . ? t:iK ^ > ^ ^-'^ =^ 

1 "•^ 0 0 L s joa5vi? ist ^ - ■K^'J'-t^ ^ 

{ton, if 9 V X<n'im>^t^^'^^^ 

«1tl?«t;*it^tl.:lT^tt«SrS[fflt/-w. (1).8^ > + 
<r)p)e^U3V (lOO)ttfl. (Z^'-T-h-l^'Ji^'^ 

( b ) ) C'j^'t) . 

l0 14 2l->teTffl3«f-WSt^7D-Ellrl21 
1- |ll5<0APt!UUi. 

L^s AC ciift«7UBifia«^»«y*2: * 

f^rsAcxv^y/. cDE. r-,-^>^^m^f^ 
[0l433x■•/-^>/^-^^i=t t-^F^ii^-ft^ojaj 
F,r 'J 'J 3 V. > 'J 3 > aitucox ••/-?-> /as < u 

TENCOR INSTLRMENTSttUiUV-lO 
50«rttfflL (ffil*Il 7^. ftnS10mm:0fll^) . 

- (ER^Oft'hB) I /(2x (ERCO^ft)«) ] • 1 
0 0 ^j^t'^Ri'^^w . 

[0 1441 5'(7^'f-^a^(iLEOa:»'^XM-r 

\hx>s(r)mM'^^ (MS) . Sfl'^'XMioail^r 
) /lOOfct^^. 5>f7:?>fi.a^»^i:*i'^^^^5: 

* T0145IXPS LEIS. AFMitfff3»li;X^ 

[01461 ( a ) X«^«^4^)t^ (X-ray Pholo^l 

ectron Spectroscopy : XPS) 
4.<Jf«-riii.jtKRATOS«XSAM80 0 ( Xtt 

U|.MgKa)fcJ:L<ULVAC- PHlRESCAl 

600C (H; ALKa. ^y:7nS) Srffl^>. IS^X 

^,pd^_9 9eVf=tjat-«*t«>S i 2p (S i . S lO 

, ) fcJ:t;28 3eVf1iacnC 1 s (S i C . C- O 


J0 13 91^A^X^««M.^*I««^^^'^ ;Utr-;jil«t.*tf-7*«±0ISflt&^5 


(12) 


1 - 2 5 1 29 3 


2 1 


9 9 


[0 14 7] ( b ) ^>teSL^ (low Energy Ion 

Scattering Spectroscopy : LE I S ) 
LE I St'li. fix;t^/l.^- ilt^hokeV) ^IStc 
JSY^> (He* . Ne- ^) ^|rf:f4ll®(lA9t L 1 8 

f#i^^^. *9f«-riiA«t^^>> LTHei (2ke 

[0148] ( c ) JKi^fflljari^* ( Atoiic Force Mic 
roscope : A F M ) 

TiiPark Scientific Instruments RSFM- BD2 $: 
AF\m^affiffiSO^i^e (Root Hean Squar 

e: RMS) {z^^ittiztT^mmijiinm^ 

[0 14 9i;XtC, f*Kyi(AP) :7)iK|«^tiC-)V>t 
[01 50] APcnrD-bJ^Xr-'/T'Srai 7C^-nL, 

-^^7lifl^f^^[21 SCij^t, AP(i, TSRF/^'7- 
^t^^^^CFi /Arra-tX (AP'Xttl) hXU 

CDE>I^t;?x$:fflir^ft?^i5?:;^'±T?)^CF* /O 
2 rn-tx (AP-2) ^2^ff<rl*fiL^:. AP^^«S 

[0151] mz. XPS/LE I S/AFM^ffCi 

^m^izr>i^xmmth, apt-c^ssi (s ici) 

^(*itJtt^£iwtcj¥«t^^s:y)tcxps/LE I s 

1E!^v5t^^ ( 1 0») Jr^T'^/'c'^xyNSfflv^r^ (01 7^^ 
93) . :S.^U^3V^-CSACX y^>r-:'(i6 4MDR 
A M C7) r / O ^ ffl ^OftRTL iBfltlST.iO^- ^ <- X y 
^>y^1S ( 2 1») ThoTt^2>. 
[0 15 21 APc7)Slll(^£^(i»:cOiiOt'*)^>. 

XPSizthM^rft-yrz. SACX/^y/Btt^ii 

L,'^AP$:fio/'cfi^S iC, SiOi 

^ (atomic: ) <:01 9U^-f , A P ^!yiW5Ki 

[0 15 3] SACX/-f>riIf*-:-U, Si- cte^ 


^l-Z^^lZtt'M^l, tfz. S i 2p:^)t-7^ 

m-Z'hh. S A C X / ^ > A P ^fl $r <7 -> ^ ^ 
^-^im^yi, »,i:f}'^MA.'Z'^^lZtt^M^h , «-A 
PiOS i- CS^^iS«?^?^-^.aitflit (Si - CT^Pf^^iWE 

S 13 N* ^x /^y/**) <r;fi*^^!:, AP- 
1 ; 0.0 7 2. AP- 2 : 0.0 9 S^:'!'^ . Hft^^XP 

sm^xncDE-zusmtf-^^-oi 3>^^'i: cde 

10 tmi-htAP- 2^«tRitii«<. 

[oi54];wi, APt^mwinmvmizm^KV^ 

LE I SioJ;l*^AFM(::J:0|J?iil?^^. mUtSACi. 
•/^y/ftAPS-S i3 N4 «1|[3'Jil*8.8nmiOB^ra 

•:'sylL^wt^T^>'£., LE I st'ios i:o»SL?ss^ 

A«ft«ffi#ft?r02O(Z*f . 
[0 15 51AP- ir(i7Jtft«tfc^«:(i'i^?<. * 
ffiiOttAtttix 7 f- > /Hf* h RtRC'T t /1. 7 r xttu 
CroTt^-S*. -:'7, AP- 2T-(i'J 7rU> X 

[0 1 5 6 3 ;WI, AF\H^-y'5:[2l2 1 (a) . 

(b) C*t. AFM>f^-i/^^«fiffl^-^fi^J« (R 
MS) CftttfkL/'we«$:EI2 2tOT^t. x /^>/CC 
iO*MSU9 7TU>XC7)t^3fS (0.6 nnaRM 
S ) . A P- 1 COiiSOT'ft 1 3 n m R M S h 

ffi$<i«^-t^*^. AP- 2-C'(ir70.7nmRMS>(i 

[0 1 573 LEI S/AF\l:0^S/3*oAPf*^^fi 

APr*7)(^4J^iC^il*'^t-«t^ tiO>#;ti^il^> AP 

:^L=5:*'^ \;i±i^thfz^{ZAP(7^^^'<i->fzm 

[oi58i;xtc, APairci:^»r^->^'^i^fi»^^iK 

40 mth. XPStliO APtCj:oT?Bi£?^i^*^'W«5r 
i?fliL/'^. AP^A?rSi 3 N« fftWUll : 22.4 n 
m^To^§^i7)S i 2p. CI sX^9V}lf)^^^^-r^ 
^-^i)^* (atoiict ) 5:^^)/:: (023) . 
[01 59] AP- IT'iiS i- CAM.Oatoiic: . S 
i Oi *i5. Satoiicl , 3^«1 ( S i Ox »m) /J^O. 5 
nmt»<. APCJ:0»A$n«.r^->''ii;^.?v^ 
I^CWLAP- 2t'USl- C;W). 5ato«ic: , Si 
Oi /^^0ato«ic: , XBliO. 01 nmV Jt^I>^^ 
iJ>APT^y>-vti'b?V^. 

50 [0 1 60] APt'in*ffi^iBi7)SEfL5rLE I S 


( 

2 3 

AFMCJ:0.^fiLf^. 2 4 Cif^-^, A 

AP- 2:?^*<V^, 'j7TU>x<l:l5lttC:)ftaaS^yv9t 

[0 1 6 1] AFM^>-;^'$rl22 5 (a) . 

(b) tZij^t, ;«^X'jriiO. 5xim[:t\fc^>. AF- 

1 ^ 'j > f^mzimi^X:m^$ii 'J 7 

r U>X(Cit^>: (RMS : 0. 2 6^. 9 8nm) . 

[0 1 6 2] tU:^IS*?:?^o#APT'»ASix^r;<- 
v^'BSSiit'-^/::. AP- 2T'iift*ffiCS;Sl (-^• 

/u>:'iEi,^cr)t:ttL. AP- ixn^sLmmmtim 

I, 

[0 16 3]*t:, APtC*3*t^ftii=i:>f ^>x;r^/l:SF 
"-C-ooTlftBflr-S*. AP- lX'iiT»Rf^<y-t^^ 

/Si3 N4 )(ifaT-r-2). ztii,ztiL. AP- 2-rii 

>f ^>x.t>/UJf-*i{S<S«t:%>:'r^-x?-4>cT, 

APC*Dt^-:S»*ft< S i C ^l^iLBaStRitlrifaT 
^^tis^iZ'^*^^ ?r>x;t^/UJf-$:J?fliL, ro-t:;^.:^ 

gu6il{:'^-yrz. 

[0 1 64 1 AP- 2C:^3V^Ti8flUt^7«Vpp«c# 

tti/i- AEs. xpsxnmi^ifz. i^^imieiz 

gr. ^[S]^SfiTliT»RF/N'7-<:5ffc?^4^t 
TT^vpp^Ift^iJ-^, Vpp^otiUn (=-f i'>x 

^l^^fj^^tctiTSV p p = 6 0 0 VUTT'titiiif'l'i^ 
tH^w>?^ph;:)*^. AP- 2X'l<r)4kf^f:'Arzi-T^R 
F^s7-(i5 0Wl:lTTAO, *BHf"CUS i- C^^ 
> iMfflit > L T TSf R F^>*7-$: 5 0 W 

(TSVPP-580V) >t, liliAP- 2i7)i&ii 

[0 16 5] a;t:*APifefl^r7>f 7^>fi.[2]fl*$:» 

E. AP- 2l*fS!«c^ft$r02Ti;7rt. CDECOift 

%>:t'i>tC(16 0» (S 13 N4«l»Wlll7.7n 
m)'^^X'hh. tfz. *«fUl»(.H«t^6 0»T'J 

[0 166] Itlizni. AP- 2<rffl^r^/'c*^-:'(l. 


13) ^11-251293 

2 1 

7^ 75'>f Z.f/t^i:ft«t^[H]fl*?:in-rj: -jUti^-o'l* 

/3*-^^:, m^im2'im^fSi:^iiixLm:i^^xhh 

f)\ **^Kft:RlftiS i 3 N4 fflnt«3ll5.8nmT'; 

7Tl.>X^iibH^C=C:^. AP- 2-:7^7^>fX. 
/j^am L C:;^?*-^/'^/MH h L T A P SITT^o^ ^ - > ? 

10 \67] ^1X\ AP^n^^X'^y'i 79^2.i:-^i§ 
Ifz. w^iSm^[32 TC.T-t. Si^ N* miiAfflW 
22. 4 nmt-7>f 7 5^ >f A[5]a¥i;3 4 8 0% 

10 l.:LL^[5]«(iC'^t'/?^'^A:. i$i:»»fLft9(il2. 5 n 
mc'J7rU>X (*^il^xyN) >: Rl^^tt^T'T^U , 

mt,-hAP' Ixmmi.Z'ScKmt^^l h Itt^hi)^ 

[0 168] AP- 2i0^i7)fifc«lilT'li7>f 7f^Uf)^ 
t^{zm^4:Wmi:^^tl'>\.z{it£:h^^t^nfzltt^ 

SACXy^>/-AP- 2t*HCDE<:i&^DL7 
>f 7^^/.[lia*^CDEB^fSIffifi^ft<rifliLr^. C:^ 
20 a*$:ia2 8C:ii^-f. AP- 2iiSi3 N* «lt31iil 
8. 8nm^L/::. AP- 2\k. CDE^f3I2 0» (S i 
3 N4 «0t#tfll6.0 nm) T7>f 7 5'>f AtilUaL. 
Si3 N4 ^BlilKiCDE^A^Ol 8 nm/?^o 1 5 n 

m[z^m:^hl>ipht'->'fz. 

[0 169] vxtcn^^t'^. APrnzco^^mrr 

Ijr, AP$:«fflL/'j«i^^o:^?t;\ 
<, Si3 W\riRi^^AX'^hl>t^hf)^-^fz. t 
30 fz. QDE^m^i:'i:9tl^::^'^AP^MZlh\mn 

\,z\i\pQ$(x:mkthfj^->^m.^'thitfM^ 
mx'hhitt^ht^nfz. 

[0 170];X(C, rfUX'mW%^Z-:^^^xm't 

Siai?^. 1**^6 4 Mb i t DRAM'7X7iZ^\'^ 
T ^ r > ^V 5 ffl^0ft«7L^«B?^ •/ f - > A P 5: fal 

[01711 liOX y-f-y/VIUl-C'dt' / htthiOi^ 3 
40 •~h-7-i^'y^Wi%'ti>fzit>tmm(>zXl^iii'-y7h^ 

^yrf:'rr'^X^^lltt'^^m^b lX.\Pi:Ami 
fz. AP^fr>LTAP- ihiUAP- 2^m^fz. 

(0 17 21 wi7)X yf->/Tiix y-^>/-7X^^> L 

x -/^y/vx^t Lt7t M^>xh»$:ffl»r»^ 

r^^)-7-m^ff^i'i^^z9ti^mtn<x^t\ a 

50 P- 1>:AP- 2>$-it«L/'ji»^. AP- 25rWV';^j 


(14) 


25 


10 


U 5?^' ( S i 3 «»3'l/ll8. 8 n m ) 

b i I DRAM^t- v \~»>^mm'Si>^^^'^<^^ 

■f > r^f*«5JI5-tjt*iOC D E }: A P + C D ECJj-SL 

y ■ TOkQ) t±, CDE (60ft-) T. ^i^ftCtB 
11 60kn, AP (5») +CDE (30«^) 

>-|6lif^«JfU^fc*'t'$''^- AP^T^iiflaci 
0 c D EiO«!UIMrlSI5- 6 o«'*»f> 3 oftt:;>c«'-*s«i- 

s I > *>'-c-% . a^iyit-^i-jii'^ h 5:0. 0 5 mji»';> 

[0 1 74J Kf^4'i06 4Mb i tDRAMiO^ 
XSi:;«v^t. APt-<?)AP- 1- AP- 2£0ai.>«:l? 

(iti.^^<-'^«5^^7o/i. APc7D?!V{iB*^iaa58.' < s 

i3 N, |ftilftfll8,8nm) . C D E«i3 Oft'Ttfo 

^..,'7 : 20kn) . AP- lt\ *^fttilBli 1 2. 4 
Okfl. AP- 2T. -f-cDftCi«a7.5 0knt';-'5. 
AP- 7io:^*''(Ki.>«i:^i:''^':- -t^^'-^-*** 
>-ftL. AP- 2iOS-Sll^**1t*'ft>'''^*^ 

lilBfl-ri> i^-.-xh-7;^^'5rffli^';SAcro-t;^i:Ji 

[0 17 61 *^^wy>. APi:i«.rJS-»^'J-7-'«^*^ 
£.?fi5:R-^^^. fF«i:li014 (b) 

p;i\P- 2*:Si.>. BSSSEM* (SraSSEM : S- 
90 0 (H-)"!!) iOrJK^^'-r--'-?-''**'^*^'' 
^ -^eSR?:03O (a) . (b)J:7n-f. 
10177] sACX/+>/»<^-f^'J-7-«'i'^<^^ 
tlioTai-O. ?dS*«'h?<'i-4'J^''»<'i^* <0.3 
6/im (TJSS^O. 10-0. 14iim) '^♦^■^^n 
m) . 7^:{10.4Oxim (7^S:0. 1 6x<m-) U±T 
(iA P • 5ftt':r'J-7-im^^1lEt'?)**''- 
3 6;im-C'(iAP gmroT f^x/N+.ll-ttieT^'J 
^-liA'lti. I/lllAP@»^*)Ht^«? (±21. 


30 


30 


^!BB¥ 1 1 - 25 1 29 3 
2 6 

8%) /j'-eSLt^'^tJ^r-oii?.. tfi. AP : 5 

CDE : 3 0m7-'^-f*-:t*'l^'<t^'-'^^*''-''*^ 
'J ';';i50. 3 6A(m-:-:r)'^X'x4> C'ltfi 

/■,J*^. APi:J:l..-r'J-7-ll:0M;:feU-Ki¥t^3.8 

n m / sec. "C'^)^ . 

(0 178];):tC- CF. '02 'Krrn^xr.m. 
If (itcov ^ t SftB.B-r 4 . 1^"^'' i A P X * > L c 

F, Ar CF, O: -/jTOt X <rlF(i'- 
^, L*'l' 1^H4A'?E^-:'''.'^' (±21.8''o) . AP 
^^Afti^ 7 ^ UMWk L '^i^lSia/^/'-*^ - 
V*<hA>or^. ttz, AP- 2t-li'l^*7-DtX^f. 
^x / ^> A P -'(ISAilff ,t]^«(tt;9*rra*'*' 

[0 179] A p^ia«i:(6i't-:i^- 

l-CFi /Oj ra-txCA rJOifiUnSrtSA. Tn-tx 
i^RiftiSrffo'^-. - CF4 /Oa ArrDtX(A 
p- 3>-f £) ^*ft5rl2I3 UCif^-*-. **miT3li\ 
PP= 50 0Vf . t^-^^+i-rcfi^'i^^ilX^^i. 

[0i80];>:c. *rn*;«> (ap- 3) ^si- c 

|*i?Mtir9^7:?^/.*3J:C-^XPS^ LE I SC^.^ 
[018 11 i-r. 7^''f^UJ:4lf«!i.5:-'^'i'^ 

t-i)«) 5>f 7^^/«[H]fI*^AP^Iaff^?^l*•i^(i'- 
^ SACX-,^>/li2 1tM7^TVv^. I^-'SR*: 

ia32c*t. t-fc- ia32t:Ji^^TaAii705'^ 

[0 182] 7^7f^UiS i3 N« ieWlt5. / 
n mt- rj 6 5 % t TlH «-f 4 • ^J^l'^ra ?: L T t * 

Si3 «»flini20 nnmW 

^il 1 1 . 5 n rntlht- >; 7 t W y X v l^iipc 'l' . 7 

«>7^7:?>f-^3f»tiI23 2iOj:oi:'tO. aP@/|/) 

y>-y(iAP- 2i:RftflE5:«S?'i-*' 
[0 18 3];>:C. APftUCDESriSSDi. ^'""'fSl 
MEffttSr7'f 7^'fZ.tCiOi?«t^-. APIiSi N 
, (imi}»»:5.7nmT^7^/'^. I^ttt*n!3 3t; 

CDEOl!r(Bli:itC7'f7^'(i^U[?IflL (a 
A) •'0«>T9 8''bit-Iifl-*-4. .^'t«l»lJAP 
7 r U > XU iTBa t T V >4 ."O ■ D K 

[0184] 4r>:, AP- 3 (S 13 N, M»i1V^lt> 

nm) ^*tCCDE?rftoy^l%^tCDE;nA.')t^^!: 

^»«tt»J:03 4l;;F-r. AP- 3l!ifl(*t:'- »■ -^^ 
50 i6liirt61<:t-7>f7:?^A[5]«*^.«9 0''oU±;:v-' 


40 


(15) 


27 


6 2fci'0. iai-r-iOAP(;it^«aiR4-<*««'^* 

Voi86li^.AP-3>CDEi:C.Si-C«^^ 
J7si-C/Si, N. CDEcOli^iO 

^?-i/v^T'#> ^ I ^: t ^ • 

^J^ixULEisigsr*,*. i^^>El38^iAP 

- 2J:AP- 3t<^tt««:i^'-'-*''^'^*>'- 

%i89lXPS.OtelW'^AP-3UAP-2hH: 

SOte**>^tSllSftttCOV>tUAP- 2i0tAP 
-3^^/-<JLhtfcO(038).^n.liiftU.Ar 

^^■^-4iS:t-AP^)'^t-iOt*J!Ult1ftt-^^4J^ 
lotgOl AP- 2Ufc.^TiS«Utc^T«Vpptfiff 

sam«:»«.^^'^i-»iT«Vpp-6 0 0VU 


11-251293 

28 

[0 1 9 1 3 lli^tSSW'^^^APJOnttSriaA 
Or;pt AP- 1-C-li. a^^OCDECtf^. 5BC0 

AP- 2t-(i. K*^CDE(Clt-^. 8 

[0l92];Ki:-T.<^^'-i<«'-'-'^^^^^'i*^ 
|,f**!Ult AP (+CDE) }:^it«2Sr04 lU^T. 

AP-"2 (CF, /O; ) ^afflL^*^^«i- 
^ /.sm* 8 5 >T . > 7 h t-0. 0 3 X. 

m Si3 N, Bm-16.5?oiOft«A>-5Iffit^'«.. i 
,;,,p.3(CF,/0: /AD 

0O13^m(fiJtM«i0.O5-0.O13=0.O37i. 
20 m).Si3N,ffint-3 3%Oft«*;^ietJ4. 

[oi9 3i*c. x.^y/y>-^n»S'^^«*; 

m*i94] iacosACx .^y/cii^EB*^^ 

^t^«*>^>AP<^Si-C*^*a«USi^X.^ 

(Si- cm£a«/si^i-'^^^**> -0 - 


30 


1 ) 


x./^>y5r4 0% ( 17») ^'f-''-'^ '^^:* 
t-fforfik AP£^«i'l'^'a?:««^^^**^'^'"^ 

(It) Its- 500 0) APCU. AP 

[01961 x-,+y/iea-^ti^^*-^'-''^-'*t 
ftiAP^iat^ft-tR^t^.. _x. 

't-<nx.^y/r.-i.-«(SlO.HI»)^^5«l2 
0. 7 nmt- 1>61 

^y)^.i:r;17nm/min^:^c4. 
10 19 7 3 l.li:^e*A>^>'«B<^^ »^ ^i-t « 


(16) 


t^BB^l 1-251293 


2 9 


' xaiAiifDn-f '^P'-^ 
10 1 981 U±. 4:SaM(:i 

'f 0 1 9 9 ] > tlimimnmiS. 1 TliTSte'^ 
t_ 7^-7 f-:?«S?:600v tit !: t /'-iJi^Cov ^ 

[02001 aLmmf{ti.b It *?feBB*t:J: ->t 

M^7 7 / vA^fJ (EE PROM) ^coi^t'^^ 

sa^A i^ci -.-:'t!^^i^4^»»^r«*'-»^''"^'^• 
C02 0 21 (i).*sa^(;i^t;. ^iiyry^yoy 

/•.'J3>aiiJ!) ♦•CDEiOAcDil^btJIJ'I^Sltt:: 
C02031 (2).ild(l) t^i')- mn<^^'y^'^ 

~[ 0 2 0 4 1 (3) . lid(l) t:i 0 . ««fUSil!^<6»*« 
^fiil^il* C D E<r)A-:^5!ilIJ:rT 9 iR^Cif^t ft* 

[ 0 2 0 5 1 (4) . ^m'>zi.ix\i. mnmmcB 


30 

f*i: ft-^W K 7 -f X ■/ 1 > *• Jt-*" J^*5 !: !: W t 
I ^ C J: 0 , fltwyii^^.:'''^ H 7 X ■/ > =t 

Vo 2 0 6 1 (5) - i^lli . ffi«?L^f5af*t;0 

7 y * tL-x V + > y ;^ X *r ^fi^-Hfi.^ >^ 7 

10 7^ X-/ + >/«!Ul*-»t-rXSi:«r 

I > 0 . ( 7 ^ 7 ^ 

[0 207] (6).*%a^t:J:*i-ti. »f«il^lt^e«lffti:l!3 
7 .yit{)t«4:*t-Xy-f-://>>';^5:Wv 7 

fiCftl^M K 7>( X y ^> /»!Ul«:lti-XSfc 5r1T-r4 
|i<;)-r-. »)5UlJCDE«!iJIi7)iVt'h9i*^l-tt'^ 

t cDE^!&9i^rate«^^-=:*''^^- 

20 [ 0 2 0 8 1 (7) . if-m<.Z i. - f*S&fI*f ' + > 
/;!f;!-S:!!g7-/<llj!fe*Ji<tt^'»*tU^^^>t*i'5- ^ 

D E tfflv ^rcJS^n 7 / fm^fJit-'^'^^^ - 

[02091 (8).JiJd(7) CiO. f*«551i^B15rlS«S5 
[0^101 (9).*%BflCJ:Wf. f**JUl«r^x y-f-> 

^^;y;^S:Eg7 -/«:«)t*fcii''iSf«t'-''— ^ 
D E i «v ^j^c^&^ia 7 V m^iii- > » ^ 

[02 111 (10). *J6BBCJ:nif- aW^x y + 
> />y X «r E3 7 •/ (tK«fc J: h I >: i '5 - 
C D E £ ffl V ^/cH^ra 7 y <t t^'-^ =^ > ^ 

t fflv^/i^^Cif^T . iaiWt ( S i C 1/ ■> 'J n > 3 

ftjl) «:[<nJi?^4-i:*''^<S^'5^*- 

[02121 (11). -hie(8) i^-Jinocio. cde 

[0 21 31 (12). ±£(n)i:J:0. ««7L^i-^£>7 

Mi C D E iOATttiaaSr tr o *^t:lt'<-: ^ 

i: tit 
50 [02141 (13) . JiKdl) l-i 0 - 


(17) 


ftBJif 1 1 - 25 1 293 


3 1 


10 


20 


[0^151 (14). *ftBflCJ:n»f. 
[0 2 161 (15). ^^IBtCi^ltf. I!37 yfl:*«fci 

;y X ^ ffl V H ^ f ^ ^ ^ 

cit^t . ft «7L^K»^«s^ewit ( ^ ^ 7 ^ i^a 

to-' 17] (16). ^Jtmzi-i^^i^ is7-.{ta**^i 

y /t; J: ») S i C aK«rK«lJiS*4 ^ t A^TS 

[02 1 83 (17). mmziixii. t^mmy^"'^ 

^-vriO cDE$-fflv^^*^B7-.fl:Bt«fci 

[02 191(18). -bK(n)'-'tO-a«!yi'^«^*aiB 30 

[02201 (19). ttiyyiWK'^x.^ 

*i^f2n'(20).**»B»:J:^«f-»'^'^^^rf 

>/;yx*07.fm«.«««i^^"'^;:^^^^ 

v^y-.iil^ctt:'^^- «}Rit(SiCl/^'J^^afl^ 

^2221 (21). -tid(18)i^.«l(20)lCiO^CDE 
[0^ 2 31 (22). JiJS(21)Ci')- »H3l^^^^7 


3 2 

'[ol24H2^). hie(21)CiO.»«flfaffl^ 

[0 2251 (24) . i^m>.M\i. 137 v (t^. IS 
/!!UI»(CCDE«Ui?:trf^!:t--t''- -'ftft 

[^2261 (25). *l6BBt:J:^lf- 07 '^tiJt*- » 
/«!iIl»CCDEi5Ul?r«rtCtCJ:'}. 07-/ (L* 

[02*271 (26). 07 / (tilt*. » 

5>(x.v^y/tcJ: 0 S i CKT)^**^ i^-ts^ 
ui'^T. CDEcO«iJli«ria^S«i-4^i:*'"riii;:^^ 
Vo228l (27). **BBUiKU'. ^'^^.^l'? 

"fo'^t'gl (28). *?lW-J:Wi. tiSUlXfSUlSL 


(18) 


Vtm'f- 11-251293 


3 3 


34 


[03 ] 01Utt<^**«0»S«^'^^*'- 
[04 1 0 1 1;«< ¥»(**«tsltt«i«'^«^*^'*''^ 
[05 ] 01U«<^*ftSf0»«»^»^^*'^ 

[06 ] 01 ctt<4^^**«®»««^«^^*'- 
[08 ] 01 Ctt<4^**«0B««^»^^*'^ 

[09101 (ia< ¥9i<**ii@«ns««o»ixs*i^ 

[010101 t:a< 'NI**«0Haii^»tX«5* 

[011 1 0n:«<4m**«0»««^«^®* 
[012101 ca< Hi«*«ff0»«if 

[01 31 

X •/ + > /ail torn imm-ch 4 . 

[0141 (a) *iitr(b)li*l6^^^*-ffl^»«' 
[01 51 *f6BB«0?HI»!rCfc;t4»PfWSftf^«7° 
[01 61 **BBio9l»«ftc*3*t4x-7^y/*^«* 

[01 7 1 *#^(7)»>!Ul^«'^^-:^^°'*=^^^' 

[0181 y^m^>^icnms^vi^^f^^^^*^'^^^^^ 

[0191 *lt^<n^4S!yiif«<^^*WXP^^*^ 
[0201 L E I Sir)«S 

[02 11 ( a ) fcit/ ( b ) 
[02 21 *?Wfli^f*J!Ul»«'^^^AFMCOii^ 

[02 31 *ft*^OftJ!VlIj*«'^'-«:^^^PScoa£fi 
»S-jrt/7 70T>f)«.. 
[02 41 ' 

152 5 1 ( a ) fcit^ ( b ) li*}WBiOf*«Ulif (iO 
A F M -< j< - V » wi»aB0T* 4 . 

[02 6 1 *4WiO«Wyit:*i'-f4*^'^* ( S 1 C/:/ 


4/::«V)|«Bfl0fl)4. 

[0271 *ft8^<7)fi«UlHll'^^-'^<^7 '(79^ -'.l9l 

[0281 ^ftemkm^n^f-^'^^ ^'^^^ ^'^ 
5r ^-r / ^ 7 0 f ^) 4 

[02 91 *ftBHco«ktt55j-i«S*?:'T='*"^^7 70.f) 
*03O1 (a)fcJ:(;(b)li*?tWti«Li*«CJ:4 
[0311 *ftBB<7)ft«iaF(i<7)''>*^'^»«5**<^*^'^ 

BB-r4^y)coittBfl0f*)6. 

[03 21 *ftB3«7)ftRi«if«<^'"-:i'>^^-^^^^'^'^ 
a*«7)j|^tS»$:S^t 5: / 9 7 0t-*) 4 . 
[0 3 3 1 *Ji88<0tt»JlS(i^^^-:i^<^7 7 :? -f Ala 

a*£r)«^tt*?r*-f «r/7 70T*)4 . 
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